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Abstract 



PROBLEM TO BE SOLVED: To obtain a semiconductor module whose reliability is high, whose density 
can be made high and whose capacitance can be made large by a method wherein an insulating post 
supporting a common electrode by which the cathode internal electrode and the control internal 
electrode of a MOS control-type power semiconductor element are connected to the cathode internal 
electrode of a power diode element is installed on a conductive heat-dissipating substrate. 
SOLUTION: A MOS control-type power semiconductor element 1 10 which comprises internal electrodes 
109 on both main faces and a power diode element 116 which comprises internal electrodes on both 
main faces are mounted, via a conductive heat- dissipating substrate 102, on an insulating substrate 
101. In such a semiconductor module, an insulating post 114 supporting a common electrode by which 
the cathode internal electrode and the control internal electrode of the MOS control-type power 
semiconductor element 110 are connected to the cathode internal electrode of the power diode element 
116 is installed on the conductive heat-dissipating substrate 102. For example, the conductive heat- 
dissipating substrate 102 is constituted as a Cu heat-dissipating substrate 102, and the MOS control- 
type power semiconductor element 1 10 is constituted as a plurality of IGBT chips 110. 
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[<MfffM*cDi5ffl] 
4I±C^115:fT^MOSaMA9-^fl:I 

=f- 1 m^.m± \z z % n 9 -y-r * - h m=f- 

® & iXmf 12/1 9 - ^-f ^ - H CD # V - h* 1*1 g|$«® 5: 

mmm <r> ± k is w- fc z. t itw®. t ? % ^mwe -y =l - 

;k 10 

2 ] nmm i icfBWco^^^^^-jucfe^ 

mtEmn^Mcmmm ± \z tstt rcm-o^mmm t \*&m 
^wtzmm-zn. mmMosummn<7-^m^m : ?-<D 

# y - Ymp^wmMms^-^ jr— v-m^fDti y - 20 
^mmtrnt^mm^x h±\zmnr^.m- <D#mnmt& 

m w- tc sw m m m t m 1 -r -v \z <t 0 & m 2 n t v > s z 
im*m4i wnftAi \zmMv>¥mit : E>>2--Mz&^ 
try- Fm®;&?>*y- Nmsii^tven* y - 

®&.t«; v — Fisii^n-enj y — K#ji*igi$m®;K.r>" 

* V - H {RiJ 1*1 g|5«® <h # Jg¥ #J fc ^ $ tlfz Z £ & m®L 
ttS^ftt v a— 

[§i*5t 5 ] 1 (cf2a£cD^^^e^3.-;Kc*3^ 
*- h'ifwj y - F<Mi*]g|5ii®<fc d feiii^-Emtiss 

L C t ^ # » i: T S ¥ #: ^ V s =l - )V . 

T> Htf2MOS{feiJW^^'7— ^^#:^-T-CO^y- Kfl 40 

&z>"y- huSM^dBfiie^y-^'f k*^cd*v 

IttAu, Ag Sfctt^n^ 9. mffB^— 

Jli:g±lliT»ESnfcf^B«C r , Ti, N i CD4> 

T, Bilf2MOS$iJ^sa/'^ l 7-#^S : FcOAy- Kfi® 

rtgR«®<hco^. y- hmmty- hfti$nffi£<Dm so 
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y-T K0DM±B«®tl*iaBtt® icOft-&«A 

■iZ m& 3 nx H * C t $4$tt i T * ^iUfl^ v a -;k 

[»*5I8 3 Hi*S4 (Cl2«CO*^#:^-yzL-;KC*3^ 
T. - MfBMO S 7-¥«#ifSZ/y-f h* 

■®*y— Kf*9gPm®ttA 1 , Cu, F eSCXdn^CD-g- 

;k ■ - 

[1**^9 ] W*«2 (Cf2ttCO^^ ; Ev'3.-;W{C4o^ 
0*V-Hrt»*iHAl, Cu, FeR^nSO^ 

^t, mif2Mos$ijiai^A"y-*^*^c7)Ty- h'fflij 

ftSB^ffiSZ/^-f KWTy- h*#JrtgRSffiifll}iam 
— CQ#ii«®<h«Ag tAg, XliAgiAu tCDffiS 
J£«HC J; Q&m^&ttZt&'&ZnT^Z Z.£&<$®i£.TZ> 

l] W*«2trf2«g©#^#:^^3.-;Kci5 
^T> WH2S^CD*iim®S^S!IWm® tWfBK^»« 

tBA 1 1 o s $>z>w±&smizj: ommznT^z CI <kS: 

2] 11**3 fcB«CDJ#»# : ES?JL-;HC* 
V^T, mJf2^ I 7<irttil:fS2 0 0~5 5 0 umT$>D 
Cu, A 1 , Ni, F e RZtA 1 ^OMtl*^ e>i^5 

[ii*si3] m^m. i e 5 coMn^ 1 ocih 

Ctt*« 1 4 ] Mfttq* 1 tC|2«CD^«#:^:-ya-;KCfe 

i»x, ^iB ; e> ! i-;K7)^m't4^ias«#j«HfH2^s 

HB**1 5] IS** 1 \Zftm<n*mfc : EiS3--)UZ& 
^T, WI2«fi^:*«*«Al, Oj, AlNCDMn^ckO^-5 
£<h£#&£-f >?a-;u. 

[0 0 0 1 ] 

^(X, h^>i?X^ (IGBT*) . **»ri 

ttH^>-yy;^t-y-'f 'jx^tcn^ ( i gct« 
m$y^ ■k-Y^mmmL^fz.^mw-^v^-MzWit 

[0 0 0 2] 

CCO^^^^t LT, I G B T (Insulated Gate Bipo 
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lar Transistor) Rtfl GCT (Insulated Gate Contr 
oiled Thyristor ) d*«6S. I GBTH #J;Ltf®^4$ 
il991^8H^17-7 lH(CB8*$nT^««tp 

(Sa^k^pIffi-CafeS. Sit, IGCTlilGBTCtt 
A^L I GBT, I GCT^OMOSMfflH^^Hf-y 

X~C£> K) « £ © «& fc tt* 3. —MfrT 2> !&m&$> Z> . 

[0 0 0 3] 122 (a), (b) tt#BB¥5 - 206449 
fStC^^tlTt^-S^*© I GBTtyi-JWIfi 
tfBrStejtSr^U&glT&S. E2C*3liT, 2 0 lfi 
C u ftlSfi, 2 0 2 tt^BB^-g-gP, 2 0 3 teSgiH:* 
«, 2 0 4«4 4 Ba«-&gC. 205«Cu[HSS*®*«, 2 
0 6 tt¥B3J££-SL 2 0 7 2 0 8 ttffifi^ 

Ba«-&a5, 2 o 9«xs 2 1 o«a 1 y 

"fir, 2 1 lttMo4SS«OJR«««, 2 12(iIGBT3 1 20 
7^- 2 13S^t-Ff5/^ 2 15tty-hSiJW 
•WH 1 , 2 16HS55Tib5. IGBTf772 1 
2Sr/^'f^-— K5 i >y7 p 2 1 4©7/— FfciJttffifctfciig 
¥EB&^gB2 0 8K1J:t3TSS1 ©#aCuStR2 0 5 tC 
$>*>frCtbm*>5 2 1 6K±Dtt^3nfciH*fi2 1 

y^ffliV-HMBttA I7<t2 1 OlCcfcO^M 
12 0 9tCgS^Sn?>. y— h®®ttMo^CDHftM1»« 
211(cSigSn.5„ ifelGBTf'^S^t-h' 
f»^©Ay- K«ffifSttA 1 2 1 0 fCcfcO^a 30 

««2 0 QKUftttStt*. y-htlttA^'ftfcJ: 
9^— httWtttSflpf 2 1 5fc«!«Sn4; IGBTf 
7^2 1 2R^*- ^7^2 1 4rt«T£U&Jlft 
aCu@iS*iS«2 0 5Tj£^!3, Ifi»atg2 0 3, 

c u mmmm 201^1 UT^^irr 5. 

[0 0 0 4] 

T, AliSi t©JR»!fi«»c©a5k:»^<JKb***«7 40 

y^K^U, "7-f ■V#>7 f 'f>yS52 1 
7#*ftt5MI^*5. C u lH|gg*®S^ 2 0 

5 <t A 1 j 0,^©SSI|:S«2 0 3 £©¥EEItt-&g&2 0 4 
Al,O,*(0*a»a«2 0'3tCu*JRa«2 0 1 
£©#ffl&^g|52 0 2fc*>j&fS;fratf^U ^ffl^SB 

*«*^b-r*WHt>*a. s6t=flE**iSTtt. igbt 

h*2 1 8©TgBK:«MOS*8jtS:2:oT^ft^. C©fc 
MO S IHflflUfT-^ T'fflffit iii&Sfir&0*/h£ < fc 
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f~« y— humnmwuv- ^mmtmimcm^iz 

C0 0 0 5] «8Jte#i«<ieafg-fc;,' 
S?i-;U£tE«T<5 C 1 1C3& 

•5. 
[0 0 0 6] 

[i£II£Jl?&T£7£&©#I£] aMBHWifMlfl^ya.— 
MIGBTf7^©AV-H m@± fc * V — H#JM o 

-&$nxi^i-5fe«6, MO S$!l®)g|5£ I GBT?y/Oi 
C7-ft*>T'f >yT?#5feJ6, MOS$iJffl)gB7&^V 

- Km^oT§ctc:$.oT ; fc^>y^ >yyy-y«#g£ 
#y— Krtgfssa^-r-irtfy^ y^g^cm 

^-ffcriidfeUfcl^. Sfc, CuCMfitlGBTf'^ 

cot / - Hiii:si*sft&7 y - K l*lg|$M o 

¥E8Tg^£nT<^-5©T, £n&©fB]K:5S£L;fcl*rgB 
$U&;t/ *«M o »C J; t) Hffl $ ft¥ ffl **#<b L- & l^. * 

^Mo^gi^qEv'i— ;i/«y— h«ffli*ffixrx*y— k 
mmm<D#mnm*m-<Dmm#x h©±icKW\ as* 

^X^IGBTfyyiOfciKtf-S©!', 

-^KD^s^^biiiSHflEYb^ffiTab-g.. #389i©¥* 

#tya-iHl IGBTfy^Sffiffljy-h*. #V 
I GBTf 77iCu©Ml«tO#ffilcMt'Sii 

^ 9 y ^ ©iiaa««/ha < ft o , »#«oflr«itt«jiai 
±r^<, *y.— K*«i:Mi82rtas««A«iaa2 5 

or'a-T. JPCE* 1 kg/mm ! «TTS-&$n-5fe«6. ^ 
ffiM O S ««ffi«< * y - KtlOT L T t> M O S 

[0 0 0 7] afcM^O^^v'a-iUfa, y-hMffl 

®±fc»tt, IS^^X h<& I GBTf^yiDbiKt 
-5 £ £ \Z =fc 0 V£$:ffim.£>/* y >r—V <t 0 /MKT* -S. 
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<o mmnE. £ m < ■ -c * s . =t s? ^. — ;kd*m* wje * jss < 

tf 5 * <0 *g S> a. - tt-iM X*«* b < * * < 75: 

T£S»S: I GBTf y^f3®5~3 OfgCJPSCLfe 
[0 0 0 8] 

[0 0 0 93 01 (a), (b) WJSWO^^t^a 
— ;UC0— ^JSr^Tm-Cfc?). HHC&t^T 1 0 1 dlg^l 20 
ffi, 10 2UCuMM- 1 0 3tt7y-HtS. 1 
0 4tta U**«H\ 10 5«y-hfl, 10 6Q1 
HtJg^, 10 7 v\ 10 8 ««e*Jf 2 , 1 

0 9ttl*]£B®ffi, HOttlGBTf'^. 1 1 lBg 

mm, ln^^/y^-ft, ii3«^2co* 
1 1 4(j:it^h, i i 5\mm, 1 1 

6tty-ft-Hf>^, 1 1 7ttX5-y^*iii«S» 1 

1 8 ttV- h#e9*ffi. 1 1 9 hffiff rtffiSH^ , 
12 0IWV-K (IS'^) «1> 12 1liI57^ 
*IlSi8f. 1 2 2tty-h1Wffl*«/flrt«m«-e» 30 
5. 

[0010] 121 1 IC^T^agft^v 5 J.— JKZ>4#1»te I G 
BTf-y^l 1 OCO^V-KliSl 2 0 iLTJ— H (3 

u**) «K£i*3«*«i o 9 £#»b 

tii 2 2 t&mmz&miz&m^mzmi&znT^ 

3. cnSOBfflttTV-K (3 1/?^) fflttCuttSR 
SSI 0 2lC«#Ji2 tJ;0»Bfc*JR^Wfc«*an 

mmmmfoffimmi 2 2\zv^ j r#>7 : j >{/\z£K>*- 40 
wnx; * *#ffl«* 1 1 7 xt* y- b^isi 1 1 

8t»«SnT^5. *&, ^2 00^®«ffiSffil 1 3 
tt^y^ffiWF^SBtlffil 0 9«t0t>iiJ^ffiBfC»0. 
»eWCE(c=t 0 ^co«6^X M 14 ©iiSS Srf&ffl-r-S 

tt»WEE**!lWTf**fc»/ha!. ««S^*«"IDBT» 
So 77- h* «CuMSSl0 2CM 

o m^mm^^Tmmm 2 kj; wmiz&m^mizm 
munx^zrcsb. cuMisio2©f$^it 50 
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M10 1 tCuMlfil 0 2 tttJPJE»«3-&4. 

USA l/Cr/Ni/Ag, Al/Ti/Ni/A 
g, Al/Ni/Ti/Ni/Au*5WlAI/Cr 
/Ag, Al/NI/Au, Al/Cr/Ag*. 

v ~7<Z>±.\Z b Tcf&~M <& A 1 t b. ft±l«A 
g^SWlAuT, S-StI±It©ffiCWItb 
TS*'l±fa±C9C r Jl, Tig, AiJ7T*5Nil& 

f^iisntunaa^. — ^11109, y 
-hMmnmm^mm 122 ©jgitiittN 1 /Ag, 

NI/Aui^ftS. AgiAg355UaAgtAui: 

©■Hffiffistswfcj; o 2 5 o*c£4T©ias"e&jRatea* 

567-TS. Sfc, 7y-H*ft«MtCu»l»lfil 
02t®8^«Pb-Sn, S n-S b CO^^BatCt 
D 2 0 0'C~2 8 CC-effoTfea^b, Sfc7/- H 
fllrortSl® 1 0 9 O^IfcN i /Ag, Ni/Aul 
&tfC uftjfS$<El 0 2 COSSIC&N i /Ag, Ni/ 
AuJlSIStt, CtlSA g t A g t©l««Sttttt ± 
0 2 5 0 < Cjy i T<£>SSTig^bTfc&^„ *V-HfflO 

ram® 1 0 9&acy- h««m«fflrt««« 1 2 2 1 

?g 2 CD*jI««S1£ 1 1 3±CDy-h^ill 1 8RtfX 
5«/^*atgl 1 7te±£ 2 0 0 — 5 5 0 umC07-f 

HUfflrtOTil 0 9*«#«E-r*fc«>. SSEA 1 ©«KC 
u, Ni, Fe, AgRCXA 1 ^COfBrmrfccfcV^ "7 

-r ^#>y-c >^3Bfc:3B^-ras»**tt*v-Hfi!i©i*3 
fflnm i o 9 tcto^fp^nso i^^TMAiTfe 

t»ft{fittW#en5. Sfc, Cu, Ni, Fe, A 

stommm&mt^n^ti. n.oxio-A, 1 

2. lX10;'/t, 1 9. 1X1 0"VCtAl©2 
3.5X10"/C kUt«b'T/jNS<. tf-f-Vtf^-f 

[ooii] 83 (a), (b) \z*mw<D%i<onnm$: 

tfCT. 03tC*3^T3 0 1 teffim&W., 3 0 2liCu» 
m&&* 3 0 3tt7/-Htl(nl/^^tffi, 3 04 
ten U 47*38^ 3 0 5a*V-K«ffi, 3 0 6te*feH: 
Sf, 3 0 7 te* >\ 3 0 8 te«#Jg 2 , 3 0 9 teM o 
rtg&^ffi. 3 1 Otel GBTfy7, 3 11«gfl. 

3i2i^>r^>y7'ft, 3 13HI2 (D&mnm 
mu, 3 1 4te*ag:#x k 3151^ 316^ 

-f K3 1 7. 3 17«Ii7^ (* V- H) ^11 
1, 3 18 tty- ^*IfS. 3 1 9 «y- MM«P£9 
JdKF, 3 2 O.tt* V— F«f . 3 2 1 HIS -y^^iim 
««HF, 3 2 2«y-h(*3gBm@T'$.S. IS 3 OttfRtt 

0i©i^t^?3. *v-h«« 3.0 9 agents? 

-&$nfcMo|*3g|5m®7i s I GBTfy^3 1 OCO^^gR 
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tcftgu y- h«®<t«^bfcy-- hAffitfis 2 2 

[0012] i4 (a), (b) fc#SBg3©£2©#jI* 
4lS1K©#iiI£^T. 114 (a) K::fc-HT4 0 HiCu 
ftJfe&K. 4 0 2li^y, 4 0 3 «#«SttJJIi, 4 0 4(3 
gHBM*. 4 0 5 hfrJflfcfcjUiS, 4 0 6 BI5 -y 

^ (*V— K) rt®*®!?^^,, uCT, *«|»J3g4 0 
3tt*5>T&<, »f»TCu»«iSfi4 0 
Tt)<tl/>. *iim®4 0 5&tf4 0 6tt*M(C?t 

iR**Wa*5>fciRN i^y*tI3nftCu»5HB7 10 

J£©t>©#*&l^„ 

[0013] i4 (b) fc*l»T4 1 OfiCuttJIfea 
4E, 4 11BCU, 4 1 2 ««A.H*ffl<ffOD*J«aE^ 
Jl, 4 13(lCul, 4 14H7Mtf©t7S7 
4 1 7 t>7^5±«?CD-t5 3 4 15«y— h 

y— hfam#mnffi4 1 sstfxsy^ (*y 

— H) «I1I4 1 6t7Mt«<!)t73y?4 1 6 

ttJUHE4 1 4t4 1 7ta-Mtfc^UT-#l: 
bTfe^^„ 4 1 5&tf4 1 6©*®Ktt)tjR»«V»H 

[0 0 14] H5«*»W©^5>:x-;M*ia<D— 
; tj?a-JHia(DA..B > C. DKftjrrSJMljAeffi 
B©fi&£^U;fc;l2T&5. EISlCfcHT, 5 0U3IG 
BT^-y7\ 5 0 2teCui5cgftS*£^-X. 5 0 3Bt- 

D jfc&tf B jft £ ©itflElga^fc Kjslfi?- v b it 

SkifiC uttJ»*«^— X 5 0 2 K±$Ha£a*S;r£:&j* 
IGBT?y7'5O10fSt 1 i:CuS[liS 
5 0 2©/p$T©tbT/ t ^f<4Sli^ 

T/ t **5*m?ttA;&RtfC.££D;£&tfB/Si:©S 
Si^g<ft5it#b^5. U^U T/t«»3 0 
«fcD**<fc*fcCu O^-X0!)lfc!fHd<Ol»«*3W** 

<&H. 40 
[0015] 06 tt*38W<8 I G B T±©m@ffii££^ 
LifcEIT?&-5. BtfiHT6 0 lttl GBTS*, 6 0 
2I3A1H, 6 0 3liCrlS, 6 0 4liNilI, 
605«Agmffi, 6 0 6 hftftgt, 6 0 7«y— 

i, n+ SitOt-Sy^n^^H^Cttp 
" Si. nt Si t©«»tt*faj±S-&*fc»»Cfflt»T 

c r^ttA i nMtommvk&fa-k-zuzrctb 

fcffl^*. N i «@ttA 1 «itAg«*iOE»S»jt 
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%t)\ ilyXrAtUHAl/Cr/Ag, A 1 / 
Ni/Ag, Al/Ni/Au, Al/Cr/Ag«fT 
*>=fct^. AllI©f^H5~2 0nm, CrtlCf 
SttO. 1~0. 5 Aim, NiigCfSttO. 3~1. Oji 
m, AgflCISttO. 5"-5(tm©IlMK A 

i nm<Di&i&jjm£i,Ttex/ty?v>if, crtg, 

? ] )>iftf$>Z>. ±82 A lUSteS i £0. 5~1. 5w 
t %^^U5^cnii7r-)U; < tl,A 1 ©X/N'-f 2 

I2A 1 -&&\ZP d. Cu$«D(/Il/^bPY-l , ^l/- 
->3 >*Bti±^SC:t^aST?*«. ±§2Pd, Cu© 

mn\± a- >7 —=e V zl — ^©gj^saifc \z& HTfSSfei" -s 

A 1 ©X>l^Xfc±£*i#t"-^t), tDi/i'CDtMSS 
±Ti*3. *5BWCtt. AlHOltftCrti, N 
HI, Agfllffi^rfTSfc^lF-T^O, tn>^ 
©^«^©S*Tfcg^0lC< 

[0016] m 7 ras 6 iz&^xm^rc I gb y ~7 

lHIGBTfyT 1 , 7 0 2HS i»5A 1 /C r/ 
N i / Ag#IH, 703«* V- HfflM o ftffittffi, 
7 0 4tt^ — 5.*— ->a >, 7 0 5tty— hft|»|*|flMI 
ffi. 7 0 6 1377- f*#JrtSB«ffi, 7 0 7HS&I, 7 
0 8 «y- hffitfblgt 7 0 9 fey- htt® (tJ? U > >J 3 

» »-&tts-r, #v- h*#jMort'gi?mM&^' 

77 - KttrtffittttOSiSICN i 18, ^©±g|5(CAgm 

tT. i6l:StIGBT?77'i:lla < 2 5 0*C«T 
©ffl«fcaoJftb, JJPEE^O. Skg/mm 1 , ft^Ml 0# 

[0017] £©ft^*#T?tty-hfcfb«a*«*-ra 

iLtttftl^. S^IJAg-AgSS^SAg-Au 

Nil, *0±»fcAu*i$»jSUfci*) ©Hffife 
« tit) SETT*. *V-Fffl"Cttrt8S««SMo>&»& 
A l*SHBCul:«jlTt)J:l>. b^U, 7y-H« 

rtgB«a©/¥$i:LT«5 0 ym^±, 1 
0 0 MmASM^L,^. ,5 0 um%.ffi\ZtS.2> titi>y £ -< > 
if?*-*J, 7<t*>r^ >ySK©ffl«tt©^TFo1® 

*«4f2>. mi \z\t&m-ztvx^t$.^i)\ y-h 

B2H©fiffim<b©fc*, #UyU3>&Alfi5^b 
[0 0 18] 08B07 <h|5|tll©75^tCTS liMot 
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I'tt, kt&CDfclsbiz. S iiMo^Sn-SbffflCt 

iiiSt IXtt A 1 /C r /N i / A g ©Ell^f 
K MoHJcttNI^y+glftKtt, cnSO'BtSn 
-SbfESfe, 7X*#ffl^^T2 8 OtCDISl; l 

00, 400, 6oo, 8oow ? Mmzm^&mm 
co 0 1 9 ] *Ba«*a-ptt, 4 0 o-v-f *°jm±-c# 
ttfcgB#©®$re<&s„ 

[0 0 2 0] 0 9«MoF*3g|5®S±fc-7^i'^>^> 

u P'f *©«£■«, 3 0 0nm7-ftSflK Mof*jSB 
WS-tlCttAglSlfcKtt. ^©igBK^f -f#>5^f > 
^£frofca*, COHjWcAI. Cu, Au, Ni^O? 
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